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by Congress. However, EPA is not aware 
of any such facility. 

EPA informed the Department of 
Energy, prior to the First Circuit 
decision in 1987. that the 1985 version 
of part 191 was applicable to any 
disposal activities at the Greater 
Confinement Disposal (GCD) Facility. 
Therefore, any radioactive waste as 
defined in § 191.02 that was disposed of 
at the GCD facility is subject to all of the 
requirements of 40 CFR part 191 
promuJgated in 1985. and neither the 
First Circuit decision , the WIPP LWA, 
nor today's promulgation of revised 
regulations change that determination. 

Finally, it continues to be the 
Agency's intention that any waste 
which was disposed prior to the 
effective date of today's action is not 
exempt from subparts B and C of 40 CFR 
part 191 if it is exhumed and 
redisposed . That disposal will be 
subject to all the provisions of 40 CFR 
part 191 as they exist at the time of 
redisposal. 

Revision of Appendix B Organ. 
weighting Factors 

A few commenters stated that EPA 
had been premature for proposing to use 
organ· weighting factors published by 
the ICRP in their Publication Number 60 
(JCRP 60). Commenters observed that 
these factors are inconsistent with the 
organ-weighting factors currently 
accepted by all Federal agencies and 
that EPA should use the factors in ICRP 
Publication Number 26 (ICRP 26). There 
was one commenter who supported the 
use of the ICRP .60 organ-weighting 
factors. 

While not rejecting the validity of the 
ICRP 60 factors, the Agency has 
determined that the proposal was 
premature and has adopted the organ· 
weighting factors in ICRP 26 for 
purposes of this rulemaking. 

Open the Entirety of 40 CFR Part 191 to 
Comment 

Several commen1ers stated that the 
Agency should reopen the entirety of 40 
CFR part 191 to comment rather than 
just a few amendments since Congress 
did not prohibit EPA from making 
changes to the reinstated provisions. 
The argument was also made that 
Congress had required that the entirety 
of the disposal standards be reproposed. 

The Agency does not agree that 
Congress required EPA to repropose 
either the entirety of the disposal 
standards or any portion thereof, except 
those being promulgated today. The 
Congress exercised its legislative powers 
when it reinstated much of subpart B 
but did not require any further action by 

the Agency regarding the reinstated 
provisions. 

The Agency d oes agree that it is not 
prohibited from considering and 
amending other provisions of subpart B. 
In fact, prior to enactment of the WIPP 
LWA! the Agency was considering 
whether changes to other provisions 
would be appropriate. The Agency's 
decision not to make such changes 
today has been influenced by 
considering the statutory deadline for 
this action and the reinstatement 
provisions of the WIPP LWA. By setting 
a short time frame for issuance of final 
disposal regulations, Congress 
expressed its preference for expedit ious 
promulgation of the regulations. and. by 
reinstating 40 CFR part 191 , subpart B 
(except for the three aspects of§§ 191.15 
and 191.16 which were the subject of 
the court remand). Congress expressed 
its preference for narrowing the number 
of issues to be considered. In legislative 
debate on the WIPP LWA, Senator 
Bennett Johnston stated. "by reinstating 
the 1985 standards. the conferees are 
seeking to narrow the issues that must 
be revisited by the Environmental 
Protection Agency so that the Agency 
will be able to meet the six· month 
deadline for repromulgation of the 
remaining portions of the final 
standards." 138 Cong. Rec. Sl7,956 
(daily ed. Oct. 8. 1992). Thus. the 
Agency bas chosen to amend the 
individual and the ground-water 
protection requirements based upon 
recently available information and 
advancing scientific capabilities and has 
solicited comments on those changes. 
At the same time, to comply with the 
Congressional deadline as closely as 
possible. the EPA has limited its 
consideration of comments to those that 
apply to the amended provisions. 58 FR 
7924, 7932, 7934(Feb. 10, 1993 ). 

Review of 40 CFR Part 191 in the Future 

The Energy Policy Act of 1992 
requires EPA to contract with the 
National Academy of Sciences (NAS) to 
provide advice to EPA on the 
development of standards for Yucca 
Mountain and to develop standards 
which are consistent with that advice. 
Realizing that this might result in a form 
of standards considerably different than 
those in 40 CFR part 191, several 
commenters asked that EPA commit to 
reviewing 40 CFR part 191 following the 
development of standards for Yucca 
Mountain to make it consistent with the 
Yucca Mountain standards. 

In developing standards for Yucca 
Mountain. EPA will need to consider 
several factors. including the referenced 
NAS study. In addition. for the same 
reasons that today's action must take 

into accoun• standards developed under 
the SOWA. EPA must consider the part 
191 standards as well as SOWA 
requirements in developing the Yucca 
Mountain standards. Such consideration 
will give due regard to any differences 
in the environmental goals of the 
respective programs. As stated 
previously. EPA will consider revisions 
to part 191 in parallel with the Yucca 
Mountain rulemaking under the Energy 
Policy Act of 1992 in order to address 
today 's reservation of final action under 
part 191 with respect to disposal 
systems above or within a formation 
which within one-quarter ('/•) mile of 
the disposal system contains a USDW. 
The Agency believes that it is premature 
to make any further commitment on Its 
future actions regarding this question. It 
is first necessary to see the results of the 
NAS study; at that time, EPA will make 
a judgment as to the need for other 
revisions of 40 CFR part 191. 

Regulatory Analyses 

Regulatory Impact A"nalysis 

Under Executive Order No. 12291. th e 
Agency must judge whether a regulation 
is "major" and thus subject to the 
requirements of a Regulatory Im pact 
Ana lysis. The action published today is 
not major because the rule will not 
result in an effect on the economy of 
SlOO million per year or more. will not 
result in increased costs or prices. will 
not have significant adverse effects on 
competition, employment, investment. 
productivity, and innovation. and will 
not significantly disrupt domestic or 
export markets. Therefore. the Agency 
has not prepared a Regulatory Impact 
Analysis under the Executive Order. 
The Agency has. however. prepared an 
Econ omic Impact Analysis which 
assesses the costs of today's 
promulgated standards. This action was 
submitted to OMB for review under 
Executive Order 12291 and cleared bv 
OMB under Executive Order 12866. · 

Regulatory Flexibility A ct 

The Regulatory Flexibility Act (5 
U.S.C. 601 et seq.) requires each Federal 
agency to consider the effects of their 
regulations on small entities and to 
examine alternatives that may reduce 
these effects . The nature of this action 
is to limit releases from the disposal of 
radioactive waste. Since the disposal 
will only be carried out by the DOE and 
the waste is being stored an d managed 
by DOE and electric utilities that o\,•n 
and operate nuclear power plants. the 
Agency certifies that this regulation will 
not have a significant impact on a 
substantial number of small entities. 
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Paperwork Reduction Act 
There are no information reporting or 

record.keeping requirement!:' associated 
with this rule. 

List of Subjects in 40 CTR Part 191 
Environmental protection, Nuclear 

energy, Radiation protection. 
Radionuclides. Uranium, Transuranics, 
Waste treatment and disposal. 

Dated: December 3, 1993. 
Carol M. Browner, 
Administrator. 

The Environmental Protection Agency 
is hereby amending part 191 of title 40. 
Code of Federal Regulations, as follows: 

SUBCHAPTER F-RADIATION 
PROTECTION PROGRAMS 

PART 191-ENVIRONMENTAL 
RADIATION PROTECTION 
STANDARDS FOR MANAGEMENT AND 
DISPOSAL OF SPENT NUCLEAR 
FUEL, HIGH-LEVEL ANO 
TRANSURANIC RADIOACTIVE 
WASTES 

l . The authority citation for part 191 
is revised to read as follows: 

Authority: The Atomic Energy Act of 1954, 
as amended. 42 U.S.C. 2011-2296: 
Reorganization Plan No. 3of1970, 5 U.S.C. 
app. 1: the Nucl'!ar Waste Policy Act of 1962, 
as amended. 42 U.S.C. 10101-10270; and the 
Waste Isolation 'Pilot Plant Land Withdrawal 
Act, Pub. L. 102-579, 106 Stat. 4777. 

2. Section 191.ll(b) is revised to read 
as follows: 

§ 191 .11 Appllcablllty. 

(b) This subpart does not apply to: 
(1) Disposal directly into the oceans 

or ocean sediments; 
(2) Wastes disposed of before 

November 18, 1985; and 
(3) The characterization, licensing, 

construction, operation, or closure of 
any site required to be characterized 
under section 113(a) of Public Law 97-
425 , 96 Stat. 2201. 

3. Section 191.12 is amended by 
~movin~ ~e paragraph designations for 
"Bil defimhons and placing them in 
elphabetical order; by removing the 
definitions community water system, 
significant source of ground water, 
special source of ground water, and 
transmissivity; revising the definition of 
the term implementing agency; and 
adding the following definitions, in 
alphabetical order, to read as follows: 

§191.12 O.flnltlona. 
• 

Annual committed effective dose 
means the committed effective dose 
resulting from one-year intake of 

radionuclides released plus the annual 
effective dose caused by direct radiation 
from facilities or activities subject to 
subparts B and C of this part. 

Dose equivalent means the product of 
absorbed dose and appropriate factors to 
account for differences in biological 
effectiveness due to the quality of 
radiation and its spatial distribution in 
the body; the unit of dose equivalent is 
the "rem" ("sievert" in SI units). 

Effective dose means the sum over 
specified tissues of the products of the 
dose equivalent received following an 
exposure of, or an intake of 
radionuclides into, specified tissues of 
the body, multiplied by appropriate 
weighting factors . This allows the 
various tissue-specific health risks to be 
summed into e.n overall health risk. The 
method used to calculate effective dose 
is described in Appendix B of this part. . . . . 

Implementing agency means: 
(1) The Commission for facilities 

licensed by the Commiss'ion; 
(2) The Agency for those 

implementation responsibilities for the 
Waste Isolation Pilot Plant. under thfa 
part. given to the Agency by the Waste 
Isolation Pilot Plant Land Withdrawal 
Act (Pub. L. 102-579, 106 Stat. 4777) 
which, for the purposes of this part, are: 

(i) Determinations by the Agency that 
the Waste Isolation Pilot Plant is in 
compliance with subpart A of this part ; 

(ii) Issuance of criteria for the 
certifications of compliance with 
subparts B and C of this part of the 
Waste Isolation Pilot Plant 's compliance 
with subparts B and C of this part; 

(iii) Certifications of compliance with 
subparts B and C of this part of the 
Waste Isolation Pilot Plant's compliance 
with subparts B and C of this part; 

(iv) If the initial certification is made, 
periodic recertification of the Waste 
Isolation Pilot Plant's continued 
compliance with subparts B and C of 
this part; 

(v) Review and comment on 
perfonnance assessment reports of the 
Waste Isolation Pilot Plant; and 

(vi) Concurrence by the Agency with 
the Department's determination under 
§ 191.02(i) that certain wastes do not 
need the degree of isolation required by 
subparts B and C of th.is part; and 

(3) The Department of Energy for any 
other disposal facility and all other 
implementation responsibilities for the 
Waste Isolation Pilot Plant, under this 
part. not given to the Agency . 

International System of Units is the 
version of the metric system which bas 
been established by the International 
Bureau of Weights and Measures and is 

administered in the United States by the 
National Institute of Standards and 
Technology. The abbreviation for this 
system is "SI." 

Radioactive material means matter 
composed of or containing 
radionuclides, with radiological half· 
lives greater than 20 years. subject to the 
Atomic Energy Act of 1954, as amended. 

SI unit means a unit of measure in the 
International System of Units. 
, Sievert is the SI unit of effective dose 
and is equal to 100 rem or one joule per 
kilogram. The abbreviation is "S\'. " 

4. Section 191.15 is revised to read as 
follows: 

§191.15 Individual protection 
requirement.. 

(a) Di'sposal systems for waste and any 
associated radioactive material shall be 
designed to provide a reasonable 
expectation that, for 10,000 years after 
disposal. undisturbed performance of 
the disposal system shall not cause the 
annual committed effective dose. 
received through all potential pathways 
from the disposal system , to any 
member of the public in the ac::essible 
environment. to exceed 15 millirems 
(150 microsieverts). 

(b) Annual committed effective doses 
shall be calculated in accordance with 
appendix B of this part. 

(c) Compliance assessments need not 
provide complete assurance that the 
requirements of paragraph (a) of this 
section will be met. Because of the long 
time period involved and the nature of 
the processes and events of interest, 
there will inevitably be substantial 
uncertainties in projecting disposal 
system performance. Proof of the future 
performance of a disposal system is not 
to be had in the ordinary sense of the 
word in situations that deal with much 
shorter time frames . Instead. what is 
required is a reasonable expectation, on 
the basis of the record before the 
implementing agency, that compliance 
with paragraph (a) of this section will be 
achieved. 

(d) Compliance with the prO\'isions in 
this section does not negate the 
necessity to comply with any other 
applicable Federal regulations or 
requirements. 

(e) The standards in this section shall 
be effective on January 19, 1994. 

§ 191.16 [Removed] 

5. Section 191.16 is removed. 

§§ 191.17 end 191.18 [Redeaign11t~ es 
§§ 191.16 and 191.17] 

6. Sections 191.17 and 191.18 are 
redesignated as§§ 191.16 and 191.17. 
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7. Subpart C is added to part 191 to 
read as follows: 

Subpart C-Envlronmental Standard& for 
Ground-Water Protection 

Sec 
191.21 Applicability. 
191.22 Definitions. 
191.23 General provisions. 
191.24 Disposal standards. 
191.25 Compliance with other Federal 

reg>.ila tions. 
191.26 Alternative provisions. 
191.27 Effective date. 

Subpart C-Environmental Standards 
for Ground-Water Protection 

i 191.21 Appllcablllty. 
(a) This subpart applies to: 
(1) Radiation doses received by 

members of the public as a result of 
activities subject to subpart B of this 
part; and 

(2) Radioactive contamination of 
underground sources of drinking water 
in the accessible environment as a result 
of such activities. 

(b) This subpart does not apply to: 
(1) Disposal directly into tlie oceans 

or ocean sediments: 
(2) Wastes disposed of before the 

effective date of this subpart: and 
(3) The characterization. licensing. 

construction, operation. or clcsure of 
any site required to be characterized 
under section.l 13(a) of Public Law 97-
425, 96 Stat. 2201. 

§191 .22 Definitions. 
Unless otherwise indicated in this 

subpart, all terms have the same 
meaning as in subparts A and B of this 
part. 

Public water system means a system 
for the provision to the public of piped 
water for human consumption, if such 
system has at least fifteen service 
connections or regularly serves at least 
twenty-five individuals. Such term 
includes: 

(1) Any collection. treatment, storage, 
and distribution facilities under control 
of the operator of such system and used 
primarily in connection with such 
system; and 

(2) Any collection or pretreatment 
storage facilities not under such control 
which are used primarily in connection 
with such system. 

Total dissolved solids means the total 
dissolved (filterable) solids in water as 
determined by use of the method 
specified in 40 CFR part 136. 

Underground source of drinking water 
means an aquifer or its portion which: 

(1) Supplies any public water system; 
or 

(2) Conte.ins 8 sufficient quantity of 
ground water to supply a public water 
system: and 

(i) Currently supplies drinking water 
for human consumption; or 

(ii) Contains fewer than 10.000 
milligrams of total dissolved solids per 
liter. 

I 191.23 General provlalona. 
(a) Determination of compliance with 

this subpart shall be based upon 
underground sources of drinking water 
which have been identified on the date 
the implementing agency determines 
compliance with subpart C of this pa.rt. 

I 191.24 Dl1poaal atandarda. 
(a) Disposal systems. · 
(1) General. Disposal systems for 

waste and any associated radioactive 
material shall be designed to provide a 
reasonable expectation that 10.000 years 
of undisturbed performance after 
disposal shall not cau.se the levels of 
radioactivity in any underground source 
of drinking water. in the accessible 
env:ronment, to exceed the limits 
specified in 40 CFR part 141 as they 
exist on January 19. 1994. 

(2) Disposal systems above or within 
a formation which within one-quarter 
{11.) mile contains on underground 
source of drinking water. (Reserved) 

(b) Compliance assessments need not 
provide complete assurance that the 
requirements of paragraph (a) of this 
section will be met. Because of the long 
time period involved and the nature of 
the processes and events of interest, 
there will inevitably be substantial 
uncertainties in projecting disposal 
system performance. Proof of the future 
performance of a disposal system is not 
to be bad in the ordinary sense of the 
word in situations that deal with much 
shorter time frames. Instead, what is 
required is a reasonable expectation, on 
the basis of the record before the 
implementing agency, that compliance 
with paragraph (a) of this section will be 
achieved. 

§ 191.25 Compliance with other Federal 
regulatlona. 

Compliance with the provisions in 
this subpart does not negate the 
necessity to comply with any other 
applicable Federal regulations or 
requirements. 

t 191.26 Attematlve provlalona. 
The Administrator may. by rule, 

substitute for any of the provisions of 
this subpart alternative provisions 
chosen after: 

(a) The alternative provisions have 
been proposed for public comment in 
the Federal Register together with 
information describing the costs, risks, 
and benefits of disposal in accordance 
with the alternative provisions and the 
reasons why compliance with the 

existing provisions of this subpart 
appears inappropriate; 

(b) A public comment period of at 
least 90 days bas been completed. 
during which an opportunity for public 
hearings in affected areas of the country 
bas been provided; and 

(c) The public comments received 
have been fully considered in 
developing the final version of such 
alternative provisions. 

§ 191.27 Effective dete. 
The standards in this subpart shall be 

effective on January 19. 1994. 
8. The heading of Appendix A is · 

revised to read as follows: 

Appendix A to Part 191-Table for 
Subpart B 

9. Appendix B is redesignated as 
Appendix C to part 191 and the heading 
is revised to read as follows: 

Appendix C to Part 191-Guidance for 
Implementation of Subpart B 

10. A new Appendix B to part 191- is 
added to read as follows: 

Appendix B to Part 191-Calculation of 
Annual Committed Effective Dose 

I. Equivalent Dase 

The calculation of the committed effective 
dose (CED) begins with thP detenmnauon of 
the equivalent dose. HT. to a tissue or organ. 
T, listed in Table B.2 below by using the 
equation: 

Hr = L,Dr.R ·wR 
R 

where Ih.R is the absorbed dose in rads (one 
gray. an Sl unit, equals 100 rads) averaged 
over the tissue or organ , T, due to radiation 
type. R. and WR is the radiation weighting 
factor which is given in Table B .~_below . The , 
unit of equivalent dose is the rei!i (Sievert. in 
Sl units). 

TABLE 8 . 1 .-RADIATION WEIGHTING 
FACTORS, WR 1 

Radiation type and energy range 2 

Photons. all energies .......................... 1 
Electrons and muons, all energies ..... 1 
Neutrons, energy< 10 keV ................ 5 

10 keV to 100 keV ........... 10 
>100 keV to 2 MeV .......... 20 
>2 MeV to 20 MeV ........... 10 
>20 MeV ........................... 5 

Protons. other ttlan recoil protons, 
>2 MeV ........................................... 5 

Alpha particles. fission fragments . 
heavy nuclei ..................... .. ............. 20 

1 All values relate to the radiation incident 
on the body or, for internal sources, emined 
from the source. 

2 See paragraph A 14 in ICAP Pubhcabon 60 
for the choice of values for other radiauon 
types and energies not in the table. 
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D. Effective Dose 
The next step is the calculation of the 

effective dose. E. The probability of 
occUITence of a stochastic effect in a tissue 
or organ is assumed to be proportional to the 
equivalent dose in the tissue or organ. The 
constant of proportionality differs for the 
various tissues of the body. but in assessing 
health detriment the total risk is required. 
This is taken into account us ing the tissue 
weighting factors . WT in Table B.2, which 
represent the proportion of the stochastic risk 
resulting from irradiation of the tissue or 
organ to the total risk when the whole body 
is i.!Tadiated uniformly and HT is the 
equivalent dose in the tissue or organ, T. in 
the equation: 

TABLE 8.2-TISSUE WEIGHTING 
F ACTORS, WT 1 

Tissue or organ 

Gonads ...... .................. .. ...... .. ... .... .. 
' Breast ...... ... ............. .................. .... . 

Fled bone marrow ................ ...... .... . 
Lung ....... .... .................... ... .. ........... . 
Thyroid ......... .. .. ... ................... ....... .. 
Bone surfaces ................ .. .. ........... . 

wT value 

0.25 
0.15 
0.12 
0.12 
0.03 
0.03 

TABLE 8.2-TISSUE WEIGHTING 
FACTORS, WT 1-continued 

TiBSU8 or organ 

Remainder ..... ......................... ...... ... . 

WT 
value 

20.30 

1 The values are considered to be appro­
priate for protection for Individuals of both 
sexes and all ages. 

2 For purposes of calculation, the remainder 
Is comprised of the five tissues or organs not 
specifically listed In Table B.2 that receive the 
highest dose equivalents; a weighting factor of 
0.06 is applied to each of them, including the 
various sections of the gastrointestinal tract 
which are treated as separate organs. This 
covers a ll tissues and organs except the 
hands and forearms. the feet and ankles. the 
skin and the lens of the eye. The excepted tis­
sues and organs should be excluded from the 
computation of HE. 

DI. Annual Committed Tissue or Organ 
Equivalent Dose 

For internal i.!Tadiation from incorporated 
radionuclides. the total absorbed dose will be 
spread out in time, being gradually delivered 
as the radionuclide decays. The time 
distribution of the absorbed dose rate will 
vary with the rad ionuclide, its form , the 
mode of intake and the tissue with in which 
it is incorporated. To take account of this 
distribut ion the quan tity co=itted 

equivalent dose. HT(t ) where is the 
integration time in years following an intake 
over any particular year. is u sed and is the 
integral over time of the equivalem dose rate 
in a particular tissue or organ that will be 
received by an individual following an intake 
of radioactive material into the body. The 
time period. t, is taken as 50 years as an 
average time of exposure following intake· 

. J.'o+50 HT(t') = HT(t)dt 
'o 

for a single intake of activity a t lime l-0 where 
HT(t) is the relevant equ ivalent-dose rate in 
a tissue or organ at time 1. For the purposes 
of th is part . the previously mentioned smgle 
intake may be considered to he an annual 
intake. 

N . Annual Committed Effective Dose 

If the committed equivalent doses to the 
individual tissues or organs resu lting from an 
annual intake are multip lied by the 
appropriate weighting factors , wT. and then 
summed . the result will be the annual 
committed effective dose. E(t): 

E('r) =I WT . HT('t ). 
T 

(FR Doc. 93-30349 Filed 12-17-93: 8:45 am] 
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